The data presented here permit a decision between two alternative hypotheses regarding sex determination in Drosophila melanogaster.
Bridges121 has shown that the sex of an individual in this form is determined by a relation between the number of the X-chromosomes and that of the autosomes. From his studies of a variety of sex types (table  1) , he has concluded that the X-chromosome turns the course of development toward femaleness, the autosomes toward maleness.
Further material for the analysis of this problem comes from the study of the effects of fragments of the X-chromosome in diploids (L. V. Morgan, 4 Painter and Muller, ' Dobzhansky, unpublished) . Here it appears that the addition of certain of the duplications for parts of the X to the chromosome complement of a diploid male or female produces little or no effect on the sex type. Yet it should be noted that, while this is true for the shorter fragments, when longer fragments are involved, males become sterile and otherwise abnormal, and females become more like superfemales.
Two hypotheses have been proposed to account for the data. As a result of his work on triploid intersexes, Bridges advanced the idea that, like any other group of characters, those concerned with sex are determined by the action of many genes. These are so distributed through the chromosomes that the X contains a preponderance of female-determining genes, the autosomes relatively more of those that are male-determining. From this point of view, the course of development depends on the ratio between the numbers of the genes of different types.
This theory of "genic balance" is sufficient to account for the data. It is not, however, necessary. An alternative hypothesis has been offered by Goldschmidt, on the basis of his work with Lymantria6-a system in which sex is determined by the relation between a single female factor (in the X in Drosophila) and a single male factor (in the autosomes). With the additional assumptions of modifying factors and of variations in the "strength" of the primary genes, such a system can be made to account for the previously published data on intersexes. A similar conclusion has been indicated by Painter (Goldschmidt, Dobzhansky, loc. cit.). Therefore, we expected that, although in the diploid duplications produced no change, the study of their effects upon intersexes might provide more conclusive data. The intersexes are quite sensitive to both genetic and environmental influences, presenting a series from extreme male to extreme female type. These changes may be brought about by genes which show no appreciable effect on the normal males and females (Dobzhansky89). Likewise, temperature is effective in changing the grade of intersexual development, whereas in the normal sexes, no effect is obvious. On this basis, we should expect the intersexes to provide a more sensitive measure of the presence of sex factors in a given section of chromosome than the males or females.
The results of our experiments have justified this point of view. We find that in every case, the intersexes containing an additional frag- VOL. 17, 1931 GENETICS: DOBZHA NSK Y A ND SCHULTZ ment of the X-chromosome are more female type than those without the fragment. This affords a definite confirmation of the multiple factor hypothesis suggested by Bridges. Our studies concern six duplications of different lengths, whose characteristics are shown in table 2. A stock of such triploids could unfortunately not be established, due to the mode of disjunction of the X's and the duplication. Nevertheless, enough intersexes carrying the duplication were produced to make the effect of this, the longest duplication involved in the experiment, fully apparent. Intersexes which appeared in the cultures were classified according to their sexual type. Six classes of intersexes were distinguished-class I is the extreme male-type, classes V and VI are the extreme female type (class VI has no sex-combs). These classes are based on the characters of the external genitalia, which are, however, correlated with the internal structures as well as with the secondary sexual characters (Dobzhansky, loc. cit.). These classes are, of course, arbitrary, and we are unable at present to ascribe to the differences between them a functional significance expressed in quantitative terms.
The results obtained are shown in tables 3 and 4. mean that in all portions of the X thus far studied, female-determining factors are present, and the degree of femaleness is proportional to the number of these factQrs.
This demonstration is completed by the fertility of one of the extreme female type intersexes carrying duplication L. V. M. Out of five such intersexes tested, this one proved fertile. She produced thirteen diploid offspring, tests of which showed that she contained two normal X's and the duplication; and one ordinary male-type intersex, proving her triploid for the autosomes. In order to strengthen this, measurements were made of the cell size in her wings, following the technique of Dobzhansky."1 The results were undoubtedly triploid or intersex, removing the possibility that she might be a diploid duplication female in which there had been another occurrence of triploidy. This gives an almost diagrammatic form to the evidence: in the diploid, this duplication is sufficient only to give a sterile male; but added to the chromosome complement of an intersex, it produces a fertile female.
As we have already pointed out, these data fully uphold Bridges' hypothesis of genic balance. They are of especial value in this connection, since they cannot be construed as "mere" modifying factors-an arbitrary distinction at best. They show the same quantitative relations that have been defined as characteristic of the sex factors proper.
This method of analysis may be used further to map out the distribution of the sex factors in the X and in the autosomes, and even to evaluate their relative effectiveness. That there should be such differences in effectiveness is quite probable, and it is possible that some portions of the X should be male-determining and of the autosomes female-determining. It The effects on body form of the testis as observed in castration-or of the pituitary as noted when it is pathological or experimentally removed as in the experiments of Cushing, Smith, and others, or altered by the animal's heredity as observed in the experiments of MacDowell and Smith-or of the ovary as seen in the work of Goodale on the plumage and structure of birds have made it good form to think of body form as a function of gland secretion rather than gland secretion as a function of body form. The case is reversed, however, when the dairy cattle breeder thinks of his cattle. LeCouteur's paper called attention to this relation of body pattern to milk secretion about 1834. Since that time the relations between body form and milk secretion have grown to include many more points of the growth pattern until more than twenty separate items of the body structure are included in those supposed to affect the amount of milk the cow is able to secrete.' Examination of the literature on the subject, however, reveals the fact that in a scientific sense the proof for these supposed relations is largely lacking.
In 1914 the writer commenced a study which has grown to include numerous aspects of this problem. The latest research has about 6000 Jersey cows measured in eight different particulars for its basic data, the measurements being collected by the American Jersey Cattle Club. These measurements include weight, height at withers, depth at withers, heart girth, paunch girth, width at hips, body length, and rump length. Besides these data, the age and parentage of all cows were known from their registration papers. The milk productions and butter-fat yields, etc., were
